APPENDIX. ADDITIONAL METHODS AND RESULTS

Valuation of Lost Productivity (VOLP) questionnaire and outcomes
The paid work productivity loss obtained from the VOLP included three components: 1) absenteeism: the number of absent days in the past 3 months, which were transformed into absent hours according to the self-reported number of work hours and days per week; the percentage of time loss was also calculated as the number of absent hours divided by the number of usual work hours; 2) presenteeism: the frequency of patients who stated they would complete the same work in less time if they did not experience any health problems in the past 7 days; the percentage of time loss while working in the past 7 days was calculated by dividing the difference between hours actually used to complete work with health problems in the past 7 days and hours used to complete the same work without health problems by hours actually used to complete work with health problems; 3) employment status changes due to health including stopping work, starting work, changing job or work hours.
Paid work productivity loss (hours) in the past 3 months was the sum of the time loss from the three components above. If patients were working, paid work productivity loss in the past 3 months was absent hours in the past 3 months (absenteeism) plus the actual work hours in the past 3 months (i.e., usual work hours minus absent hours) multiplied by percentage of time loss while working (presenteeism) by adjusting for changes in work hours during follow-up visits. If patients stopped working, paid work productivity loss in the past 3 months were equal to the hours they used to work in 3 months.
In addition, we calculated the percentage of paid work time loss for each visit and for the oneyear study period by the number of paid work hour loss divided by the number of usual work hours.
Covariate selection method
In terms of covariate selection, we first divided all baseline patient characteristics variables except response variable (responders vs. non-responders) into five groups: Group 1: demographics -age, sex, body mass index (BMI), smoking status, alcohol use, and country (west Europe or not); Group 2: medication and medical history -RA duration, prior uses of corticosteroids, non-steroidal anti-inflammatory drugs (NSAIDS), and disease modifying antirheumatic drugs (DMARDS), and number of diseases reported in the medical history; Group 3: clinical outcomes -patient general health, patient/physician global assessment of disease activity, DAS28, Health Assessment Questionnaire (HAQ), swollen joint count, tender joint count, pain, Functional Assessment of Chronic Illness Therapy (FACIT), Patient Acceptable Symptom State (PASS); Group 4: quality of life measures -EuroQol-5 Dimensions (EQ-5D) and short form-36 (SF-36); Group 5: job/workplace characteristics -working status and work habit.
For each of the three total productivity loss outcomes, baseline variables were first selected within each group of the independent variables (group variable selection).
[1] The selection criteria for group variable selections included entry criterion p value ≤0.2 and the smaller Bayesian Information Criterion (BIC).
[2] The smaller the BIC is, the better the model fit. The final model selection was then constructed among the variables selected in each group in the first step and the corresponding baseline VOLP outcome. The selection criteria for the final model selections were p value ≤0.1 and the smaller BIC. In the zero-inflated negative binomial model and two-part model, covariates included in the two parts of the models could be different as long as they met the criteria. Using the variable selection method, we can avoid over-adjustment and address the issue that the variables within the same group were usually highly correlated (multicollinearity issue).
Multiple imputation method
To calculate the main VOLP outcomes during the one-year study period, the Last Observation Carried Forward method was applied for any missing follow up in our main analysis. In addition, we also performed the multiple imputation method for the missing values as a sensitivity analysis.
Missing values of the VOLP outcomes (absenteeism, presenteeism, employment status, and unpaid work loss) and the clinical outcomes (DAS28 and HAQ) at each time point were replaced by random draws from a distribution of plausible values using the fully conditional specification method.
[3] These missing values for VOLP outcomes at baseline depended on age, sex, baseline DAS28 and baseline HAQ. These missing values for VOLP outcomes at each follow up time point depended on age, sex, concurrent DAS28 and HAQ, and the corresponding VOLP outcome at the last follow-up time point. Missing DAS28 depended on age, sex and concurrent HAQ and missing HAQ depended on age, sex and concurrent DAS28. For the regression models, 10 imputations were performed. Bootstrapping methodology was used to calculate the confidence intervals for the expected values for responders and non-responders and the marginal effects and thus, for each bootstrapped sample, one imputation was performed. Table I presents model results of comparing one-year total work productivity loss between responders and non-responders defined by DAS28 at week 13. Zero-inflated negative binomial models (ZINB) were chosen over zero-inflated Poisson models according to the Vuong test[5] to compare paid and unpaid work productivity loss. The first part model showed that early responders were more likely to have zero paid (marginally significant) and unpaid work productivity loss (significant). The second part model showed that early responders also had significantly lower paid work hour loss than non-responders. Similarly, using a two part model, it showed that responders were more likely to have no costs of lost productivity and had marginally significantly lower nonzero costs (with multiplier) than non-responders. Table II shows the time loss estimates from absenteeism, presenteeism and work stopping, which composes paid work productivity loss during the one-year study period. These three estimates may not add up to the estimated paid work productivity loss because the latter were adjusted for work hour changes during follow-ups. It showed that time loss from absenteeism was similar to that from work stopping, both of which account for about 36% of overall paid work hour loss.
Time loss from presenteeism was lower and accounted for about 21% of overall paid work hour loss.
In addition, we compared the three main VOLP outcomes at week 13/26 with those at baseline and found that significant productivity gains already started at week 13 (Table III) . The results on the costs of lost productivity without applying multipliers are presented in Tables I, III The results from the multiple imputation method were presented in Tables VII and VIII. Our results were robust to the two different missing handling methods (Last Observation Carried Forward vs. Multiple Imputation). For one-year paid work productivity loss, while holding covariates at their mean value at baseline, the expected probability of being zero loss was 45% for responders and 20% for non-responders; the expected paid work hour loss in part 2 of the ZINB model was 216 hours and 423 hours, respectively; overall, the expected paid work productivity loss was 118 hours and 340 hours, respectively, with a 222-hour significant difference. Similarly, the difference in unpaid work productivity loss was significant and equalled 133 hours. For total costs of lost productivity, responders had a 32% higher probability of having no costs than non-responders. Overall, responders gained €3,847 in productivity with multipliers and €2,793 without multipliers compared with non-responders. Note: Zero-inflated negative binomial model for paid and unpaid work productivity loss; Two parts model for total costs of lost productivity: logistic regression for the probability of no costs and generalized linear model with gamma distribution and log link for non-zero costs; Covariates included in the models were selected according to the observed data; 1 Adjusted for baseline SF-36 Mental Component Summary Score, prior use of corticosteroids, and baseline paid work productivity loss; 2 Adjusted for baseline any unpaid work productivity loss, prior use of corticosteroids, FACIT, and sex; 3 Adjusted for baseline any costs of lost productivity, work habits, and sex; 4 Adjusted for EQ-5D VAS, patient acceptable symptom state, baseline paid work productivity loss, and work habits;
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5 Adjusted for baseline unpaid work productivity loss; 6 Adjusted for baseline total costs of lost productivity, SF-36 Physical Component Summary Score, and work habits; 7 Adjusted for baseline total costs of lost productivity, SF-36 Physical Component Summary Score, and work habits. Note: Zero-inflated negative binomial model for paid and unpaid work productivity loss; Two parts model for total costs of lost productivity: logistic regression for the probability of no costs and generalized linear model with gamma distribution and log link for non-zero costs; Covariates included in the models were selected according to the observed data; 1 Adjusted for baseline SF-36 Mental Component Summary Score, prior use of corticosteroids, and baseline paid work productivity loss; 2 Adjusted for baseline any unpaid work productivity loss, prior use of corticosteroids, FACIT, and sex; 3 Adjusted for baseline any costs of lost productivity, work habits, and sex; 4 Adjusted for EQ-5D VAS, patient acceptable symptom state, baseline paid work productivity loss, and work habits;
5 Adjusted for baseline unpaid work productivity loss;
6 Adjusted for baseline total costs of lost productivity, SF-36 Physical Component Summary Score, and work habits; 7 Adjusted for baseline total costs of lost productivity, SF-36 Physical Component Summary Score, and work habits. 
